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Single Lgr5 cells form mini-guts in 3D-culture

R-spondin1 (Wnt agonist)
EGF

Noggin (BMP inhibitor)
Matrigel

Sato T. et al. Single Lgr5 stem cells build crypt-villus structures in vitro without a mesenchymal niche //Nature. — 2009. —5T. 459, —
No. 7244. - C. 262-265.
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In Brief

The heterogeneity of breast cancer
subtypes can be captured using organoid
cultures that can facilitate drug screens
that comroborate with patient responses.

Living biobank
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Patient-derived organoids can predict response
to chemotherapy in metastatic colorectal
cancer patients
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Thereis a clear and unmet clinical need for biomarkers to predict responsiveness to chemotherapy for cancer. We
developed an in vitro test based on patient-derived tumor organoids (PDOs) from metastatic lesions to identify
nonresponders to standard-of-care chemotherapy in colorectal cancer (CRC). In a prospective clinical study, we
show the feasibility of generating and testing PDOs for evaluation of sensitivity to chemotherapy. Our PDO test
predicted response of the biopsied lesion in more than 80% of patients treated with irinotecan-based therapies
without misclassifying patients who would have benefited from treatment. This correlation was specific to irinotecan-
based chemotherapy, however, and the PDOs failed to predict outcome for treatment with 5-fluorouracil plus
oxaliplatin. Our data suggest that PDOs could be used to prevent cancer patients from undergoing ineffective
irinotecan-based chemotherapy.
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Patient-derived organoids model
treatment response of metastatic
gastrointestinal cancers
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Patient-derived organoids (PDOs) have recently emerged as robust preclinical models;
however, their potential to predict clinical outcomes in patients has remained unclear. We
report on a living biobank of PDOs from metastatic, heavily pretreated colorectal and
gastroesophageal cancer patients recruited in phase 1/2 clinical trials. Phenotypic and
genotypic profiling of PDOs showed a high degree of similarity to the original patient tumors.
Molecular profiling of tumor organoids was matched to drug-screening results, suggesting
that PDOs could complement existing approaches in defining cancer vulnerabilities

and improving treatment responses. We compared responses to anticancer agents ex vivo in
organeids and PDO-based orthotopic mouse tumor xenograft models with the responses

of the patients in clinical trials. Our data suggest that PDOs can recapitulate patient responses
in the clinic and could be implemented in personalized medicine programs.

sequencing studies of primary CRC (1I) or gastro-
esophageal cancer (GOC) (12) was applied in our
cohort, we found no correlation between PDO
take-up rate and tumor percentage, suggesting
that PDOs can also be established in cases of a
low tumor/stroma ratio, thus allowing the ex vivo
expansion of the cancer population in samples
that would have otherwise failed quality-control
tests for next-generation sequencing (NGS).

PDOs presented in this study were derived
from ultrasound (n = 20), computed tomography
(CT)-guided (n = 7), or endoscopic (= = 2) biop-
sies of metastatic CRC (mCRC; n = 16), metastatic
GOC (mGOC; n = 4), and metastatic cholangio-
carcinoma (n = 1) patients (fig. S1). Liver, pelvic,
peritoneal, and nodal metastases of chemore-
fractory patients were used to establish PDOs.
In several cases, PDOs were established from se-
quential biopsies at baseline (BL), at the time of
best response [partial response (PR) or stable
disease (SD)], and at the time of disease progres-
sion (PD), as well as from multiregion biopsies
(table S1).

Histological evaluation revealed notable mor-
phological similarities between PDOs and the
patient biopsies from which they were originally
derived (Fig. 1, A and B, and figs. S2A and S2B).
Immunohistochemistry markers routinely used
in the diagnosis of CRC (CDX-2 and CK7) showed
that the parental tumor’s expression pattern was
maintained in PDOs, even when derived from
sequential biopsies during treatment (fig. 52, C
to E). Similarly, amplification of oncogenic drivers
such as ERBB2 (Fig. 1C and fig. S2F) and re-
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Unified framework for patient-derived, tumor-
organoid-based predictive testing of standard-of-
care therapies in metastatic colorectal cancer
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In brief

Tan et al. describe a framework for
predictive tumor-organoid-based testing
of standard-of-care therapies for patients
with metastatic colorectal cancer,
demonstrating assay accuracy and
feasibility of clinical reporting. Predictive
organoid drug testing can complement
routine genomic marker analyses,
facilitating selection of the most active
agents and avoidance of ineffective
treatments.
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Patient-derived tumor organoids: a new avenue for preclinical
research and precision medicine in oncology
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Over the past decade, the emergence of patient-derived tumor organocids (PDTOs) has broadened the repertoire of preclinical
models and progressively revolutionized three-dimensional cell culture in oncology. PDTO can be grown from patient tumor
samples with high efficiency and faithfully recapitulates the histological and molecular characteristics of the original tumor.
Therefore, PDTOs can serve as invaluable tools in oncology research, and their translation to clinical practice is exciting for the
future of precision medicine in oncology. In this review, we provide an overview of methods for establishing PDTOs and their
various applications in cancer research, starting with basic research and ending with the identification of new targets and
preclinical validation of new anticancer compounds and precision medicine. Finally, we highlight the challenges associated with the
clinical implementation of PDTO, such as its representativeness, success rate, assay speed, and lack of a tumor microenvironment.
Technological developments and autologous cocultures of PDTOs and stromal cells are currently ongoing to meet these challenges
and optimally exploit the full potential of these models. The use of PDTOs as standard tools in clinical oncology could lead to a new
era of precision oncology in the coming decade.

Experimental & Molecular Medicine (2024) 56:1531-1551; https://doi.org/10.1038/512276-024-01272-5

Name of the study Identifier Estimated study
completion date

Clinical trials in which principal outcome include comparison between PDTO and clinical response

Translational Analysis In Longitudinal Series of Ovarian NCT04555473 May-23
Cancer Organoids (TAILOR)

Clinical Study on Drug Sensitivity Verification or NCT03544047 Jul-21
Prediction of Therapy for Breast Cancer by Patient-
Derived Organoid Model

Drug Sensitivity Correlation Between Patient-Derived NCT03453307 Jul-21
Organoid Model and Clinical Response in NSCLC

Patients

Establishing Organoids From Metastatic Pancreatic MNCT03500068 Sep-22

Cancer Patients, the OPT-| Study

OPPOSITE: Outcome Prediction Of Systemic Treatment MNCT03429816 Aug-22
in Esophagogastric Carcinoma

Organoid Based Response Prediction in Esophageal NCT03283527 Jan-20
Cancer (RARESTEM/Org)

Organoids in Predicting Chemoradiation Sensitivity on NCT03577808 Nowv-20
Rectal Cancer

Patient-derived Organoid Model and Circulating Tumor MNCT03655015 Dec-22
Cells for Treatment Response of Lung Cancer

Pharmacotyping of Pancreatic Patient-derived NCT05196334 Dec-24
Organoids
Cetuximab Sensitivity Correlation Between Patient- NCT04906733 Dec-23

Derived Organoids and Clinical Response in Colon
Cancer Patients.

Study on the Consistency Evaluation of Organoids Used NCT05175326 MNov-21
in the Clinical Treatment of Ovarian Cancer With Anti-
tumor Drugs

Development of a Prediction Platform for Neoadjuvant NCT04777604 Jan-26
Treatment and Prognosis in Pancreatic Cancer Using

Organoid

Organoids-on-a-chip for Colorectal Cancer and in Vitro NCT04996355 May-24
Screening of Chemotherapeutic Drugs

Development of a Prediction Platform for Adjuvant NCT04736043 Jan-26
Treatment and Prognosis in Resected Pancreatic Cancer

Using Organoid

Study on Consistency Evaluation for Drug Sensitivity of NCT056346594 Dec-24
Patient-Derived Organoid Model From

Cholangiocarcinoma Patients

SOTO: Treatment Sensitivity of Organoids to Predict NCT05400239 May-23
Treatment Qutcome

The Culture of Advanced or Recurrent Ovarian Cancer NCT05290961 Dec-24
Organoids and Drug Screening

The Culture of Ovarian Cancer Organoids and Drug NCT04768270 Dec-24
Screening

Tailoring Treatment in Colorectal Cancer (TargetCRC) NCT05401318 Jan-27
3D Bioprinted Models for Predicting Chemotherapy NCT04755907 Dec-23
Response in Colorectal Cancer With/Without Liver

Metastases
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